Molecular orbital studies on the conformations of 8-amino- and 8-dimethylaminoadenosine 5'-monophosphate.
The quantum mechanical PCILO method has been applied for the determination of conformational properties of 8-amino- and 8-dimethylaminoadenosine 5'-monophosphate. Contrary to other 8-substituted nucleotides the amino derivative shows a preference for an anti arrangement about the glycosidic bond. This conformation is stabilized by an intramolecular hydrogen bond between the purine and the exocyclic group. 8-dimethylamino-adenosine-5'-monophosphate adopts the syn conformation with slightly rotated dimethylamino group. There is, however, a local minimum for the anti form associated with the unusual value of chiCN = 300 degrees. This minimum is probably populated when the nucleotide is bound to lactate dehydrogenase apoenzyme. No particularly strong interactions are necessary for the stabilization of the anti form. The computations account satisfactorily for the available experimental data.